Extracardiac activity complicates quantitative cardiac SPECT imaging using a simultaneous transmission-emission approach.
Increased extracardiac activity confounds conventional cardiac SPECT image reconstruction using a filtered backprojection method. Others have proposed that simultaneously acquired transmission-emission (STE) images that are reconstructed with a maximum likelihood (ML) method incorporating a nonuniform attenuation correction would less likely be affected by the presence of extracardiac activity. However, this approach corrects only for decreased myocardial counts from attenuation and not for increased myocardial counts from extracardiac activity. Therefore, STE with nonuniform attenuation correction may also result in reconstruction artifacts when extracardiac activity is present. Acquisitions of phantoms with nonuniform and uniform attenuation were performed using STE and conventional approaches, in the absence and presence of extracardiac activity. All acquisitions used a triple-headed SPECT camera. STE acquisitions used fanbeam collimation and a 153Gd transmission source. STE images were reconstructed using ML, with and without nonuniform attenuation correction. Reconstructed short-axis images were quantitated, and percentage variability for each count profile was calculated. In a nonuniform phantom configuration, STE reconstruction with nonuniform attenuation correction significantly improved image uniformity. This improvement in image uniformity was diminished with the addition of increasing extracardiac activity. In a uniform phantom, STE reconstruction with nonuniform attenuation correction significantly improved uniformity only in the presence of extracardiac activity. The addition of attenuation correction in the presence of extracardiac activity can have complex effects on ML reconstruction with nonuniform attenuation correction, which depends on the amount of extracardiac activity and pattern of attenuation.